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o Mlllenmum Ecosystem Assessment

« Largest assessment ever undertaken of
the health of ecosystems and the
consequences of ecosystem change for
human well-being

» Prepared by 1360 experts from 95 countries;
extensive peer review

= Consensus of the world’s scientists
« Designed to meet needs of decision-
makers among government, business, civil

society

= Information requested through 4 international
conventions

7/19/2008
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CONSTITUENTS OF WELL-BEING
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Source: Millennium Ecosystem Assessment
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Key Finding (MEA)

= Even today’s technology and knowledge can
reduce considerably the human impact on
ecosystems. They are unlikely to be deployed
fully, however, until ecosystem services cease to
be perceived as free and limitless, and their full
value iIs taken into account.

7/19/2008
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Drivers Beyond MEA

= An Executive Order that has been without ecological
input (Executive Order 12866, 9/30/93).

(htto.//www.epa.gov/regulations/follow. htm)

= The other drivers include:

The administrators charge to advance environmental protection
while maintaining our economic competitiveness,

The increased emphasis on environmental stewardship and
information to make better decisions without regulation,

Sustainability of ecosystems/services as an Agency theme, and
Urban sprawl and rapid loss of natural areas

7/19/2008
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Challenge to Ecologists

To transform the way we understand and
respond to environmental issues by making
clear the ways in which our choices affect the
type, quality and magnitude of the services we
receive from ecosystems -- such as clean air,
clean water, productive soils and generation of
food and fiber.

“ 7/19/2008
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Terms

= Ecosystem Services

 the current and future outputs of functioning,
complex ecological systems that are enjoyed,
consumed, or used by humans and that support
their well-being, either directly or indirectly.

= Ecosystem Service Districts

- a spatial boundary that delimits a core geographic
area for the purpose of efficient, simultaneous
management of multiple ecosystem services.

Note that this boundary is not likely to coincide with watershed or municipal boundaries, but rather
- would be configured to address multiple services desired for an area. 7/19/2008
10
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Compare scenarios

In/On UGB
Agriculture
Managed Forestry
Rural Residential
Conserved

7/19/2008
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Hypothetical ecosystem service values:
Bundled by land use in the Willamette ESD

MNative Headwater Riparian Vegetated Eip Rap Row Grass
Farest Grassland  Wefland forest buffer zlope crop seed

TUrban

Ecosystem Services -

B Mutrient remaoval

B Temperature regulation
O Carkon Sequestration
B Habiwat

B Flood protzction

O Food & Goods

Relative value™®
=

*Relative value could be a rate, say kg/halyr, or represent economic or social value.

7/19/2008
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Options

End Product

Relative Ecosystem Services @

Within an Ecosystem District

Forest

Row crop

Livestock

Scaling and
SAV . Aggregation Net Value of
N Under Services
angrove R i
Wetland Alternative _
Headwater __, Management
wetland Scenarios

Vegetated
buffer strip

Rip Rap
slope

Urban

Management
Option X
7/19/2008
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Research Approach —

Alternative Futures

Scenario

Construction
* land cover/use
* crop practice

* climate?
\_

Landscape

ecology
* terrestrial
* riparian

Services
(or near proxies)

Food, energy
Soil productivity
Carbon storage

Natural areas

» wetland
\_ y,

Hydrology, B

water quality
* runoff & basin
* ground water

Predator refugia

Nutrient export

 hydraulics
" Y,

~

Emissions,
air quality

Water supply

J

\

(Environmen)
tal Decision
Toolkit

* maps

« factor weights
\_° comparisons

!

( )
Pilot studies,

assist users
* test & apply EDT
» compare options
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Caution, one system,
one service approach

Total Value of Wetlands
Storm Protection Services

($ U.S. / km®)
— 0 Average value =
M S1-$1,000
T $1,001 - $10,000 $8,240/ha/yr
"1 $10,001 - $100,000
B $100,001 - $5 Million
Plus, all the other

services, plus quality,
plus position on the
landscape, plus local
scales, plus........other
values

7/19/2008

From: Costanza, R., O. Pérez-Maqueo, M. L. Martinez, P. Sutton, S. J. Anderson, and K.
Mulder 2007. The Value of Coastal Wetlands for Hurricane Protection. BioScience (in review)




New STAR RFA for LTG 3

infectious t':dr‘ﬂp infectious m:::lr"ﬂp infectious ':jmp
: reduction _ uction € roduction
disease  ° ik disease ; forest disease P forest
mediation production mediation i | preduction mediation production
~ | B |
regional regional ‘B regional
climate preserving climate preserving chimate preserving
and air A habitats and and air g habitats and and air habitats and
quality biodiversity quality TN biodiversity quality biodiversity
regulation regulation regulation
carbon water carbon water carban water
sequestration flow sequestration flow sequestration flow
water  pegulation water  regulation water  pegulation
quality quality quality
regulation regulation regulation

natural intensive cropland cropland with restored
ecosystem ecosystem services

Hypothetical landscapes and their “production functions:”
, et al. 2005. Global consequences of land use. Science. 309: 570-574 71192609
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BUILDING A SCIENTIFIC FOUNDATION FOR SOUND ENVIRONMENTAL DECISIONS

Shameless Advertisement

ORD Ecological Research Program

U.S. Environmental Protection Agency
Office of Research and Development
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Elements: a three prong approach

= Pollutant Driven Ecosystem Services Research
« How does a regulated pollutant affect, positively and/or negatively the
collection/bundle of ecosystem services at multiple scales?
= Ecosystem Driven Ecosystem Services Research

« How does the collection/bundle of ecosystem services provided by a
single ecosystem type change under alternative management options at
multiple scales?

= Place Driven Ecosystem Services Research

« How do the collection/bundle of ecosystem services for all ecosystems
within an ecosystem district change under alternative management
options/drivers?

7/19/2008
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LTG 1: Decision Support Platform

= By 2014 ORD will provide an innovative online decision
support platform that offers EPA, Regions, States, local
communities and resource managers the ability to
Integrate, visualize, and maximize use of diverse data,
models and tools at multiple scales to generate
alternative decision options and understand the
consequences of management decisions on the
sustainability of ecosystem services, their value and
human well-being.

7/19/2008
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orecasting Regional vulnerability to stressors:
SEQL example: Balancing among competing priorities

OutputS/Outcomes Landscape Quality Index for VWatersheds

Web-based decision support toolkit Medium Densty Compact tenters
with alternative development
scenarios projected out to 2030

Decision-makers representing over 100
local jurisdictions in region using
toolkit to evaluate trade-offs
associated with land use
alternatives

Partners

EPA Office of Air Quality, Planning and
Standards, Centralina Council of
Governments, Catawba Council of
Governments, NC Dept. of
Environment and Natural Scenario Change
Resources, SC Dept. of Health [ Map 1 better
and Environmental Control, UNC - m
Charlotte, Duke University,

. . O =ame
University of Maryland, USGS,
TVA H
O Map 2 better
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LTG 2: National Mapping and Inventory

= By 2013 ERP will deliver a publicly accessible,

scalable, national atlas and inventory system for
selected ecosystem services that can be
quantified directly or indirectly across the U.S. to
be used by the Agency, NGQO's, and other
decision makers to support prioritizing policy
and management actions and their
consequences

7/19/2008
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Thank you for your time!
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